
Probability and Chaos: A Probability 

Simulation for Bush Fires and 

Diseases 

 الازرًال ٔ انؼشٕائٛح 

 صاتح تالأيشاض              ل لإزرًانٛح ازرشاق انغاتاخ ٔ الإذًثٙ

 

 

 

Computer based simulations using the mathematics of probability are used to: 

 : خم نًؼرًذج ػهٗ انشٚاظٛاخ الازرًال يٍ أػًهٛاخ انرًثٛم انًؤذًرح اذسرخذو 

 Predict  traffic flows and to program traffic lights 

 Estimate the number of people in a population likely to catch a disease such as the H1N1 virus 

 انعٕئٛح  ٔ تشيدح الاشاساخ جانًشٔس٘ انرُثؤ تانرذفماخ 

  زساب ػذد انسكاٌ فٙ ذدًغ  يؼشض نلاصاتح تًشض يثم اَفهَٕضا انخُاصٚش . 

 

Probability models also explain why: 

 :  ًَارج الازرًالاخ أٚعا تششذ ذمٕو 

 Some people in a population never catch the 

flu, even though people around them do 

 Some trees in a bush fire remain unburned 

even though surrounding trees are all burned 

  تالاَفهَٕضا أتذا نًارا لا ٚصاب تؼط انُاط فٙ ذدًغ سكاَٙ يا

 . تانشغى يٍ اصاتح انُاط انزٍٚ يٍ زٕنٓى 

  ٍٔتؼط الأشداس فٙ زشٚك غاتح يا لا ذسرشق تانشغى ي

 . ازرشاق خًٛغ الأشداس انًدأسج 

 

A tree will not catch fire if all the adjacent trees completely burn down before it is ignited. 

نٍ ذسرشق انشدشج ارا أكهد انُٛشاٌ خًٛغ الأشداس انًدأسج ذًايا لثم أٌ ذشرؼم 

 . ذهك انشدشج 

Have students model the trees by standing in a regular pattern 

so that adjacent “trees” can easily be identified. 



 . انًلاصمح ادفغ انطلاب نرمذٚى ًَٕرج نلأشداس ٔرنك تانٕلٕف فٙ صٕسج يُرظًح تسٛث ٚسٓم ذسذٚذ الأشداس 

The teacher decides which of the boys (“trees”) is hit by lightning and starts the fire. 

 . ٚعشتّ انثشق ٔٚهرٓة أٔلا ( الأشداس) انًؼهى أ٘ يٍ انصثٛح  ٚمشس -

Each surrounding “tree” uses their calculator to decide whether they catch fire. Set the probability of 

catching fire at 0.25.  

  0.25ظغ الازرًانٛح نلازرشاق تُسثح . انساسثح ٔذمشٚش ازرًال ذؼشظٓى نلازرشاق  ٔو كم شدشج يدأسج تاسرخذاو آنرٓىذك

Once a “tree” catches fire it takes 4 rounds before it is completely burnt down. 

 . يشازم زرٗ ذسرشق ذًايا  4آَا ذسراج انٗ فذشرؼم انشدشج   زانًا 

If the neighbours of a tree all completely burn down before a tree catches fire, then that tree survives. 

 . ارا اشرؼهد الأشداس انًدأسج تشكم كايم لثم أٌ ذشرؼم انشدشج فئ ذهك انشدشج سرُدٕ 

Examples: suppose a 3 means the tree catches fire 

 .ٚؼُٙ أٌ انشدشج ذشرؼم  3افرشض أٌ انشلى : ايثهح 

Example 1: this tree survived 4 rounds so still lives. If the game 

ends before this tree has caught fire then it survives. 

ارا اَرٓد . ْزِ انشدشج َدد يٍ الأستغ يشازم ْٔكزا فًا ذضال سهًٛح :  1يثال 

 . ػثح لثم أٌ ذسرشق ْزِ انشدشج فئَٓا سرُدٕ لال

 

 

 

 

Example 2: this tree caught fire in the second round and will take 4 

further rounds to burn to the ground. The game continues until this 

tree (and any other tree that catches fire) has had 4 rounds of 

burning. 

أستؼح يشازم أخشٖ نكٙ  سرسرغشقْزِ انشدشج اشرؼهد فٙ انًشزهح انثاَٛح ٔ :  2يثال 

 . ذسرًش انهؼثح زرٗ  ذكًم ذهك انشدشج أستؼح يشازم يٍ الازرشاق .ذ سيادا ذصة

 

 



 

 

The game continues only until any tree which is alight has had 4 rounds to burn to the ground. 

 . يشازم نكٙ ذصثر سيادا  ذسرًش انهؼثح فمط ارا يشخ أ٘ شدشج فٛٓا نساٌ يٍ انُاس ظًٍ الأستغ

 

 

 

 

 

 

 

 

 

 

 

The variation in results shows that burning is almost chaotic.  

 . إٌ انرُٕع فٙ انُرائح ٚظٓش تأٌ الازرشاق ٚكاد ٚكٌٕ ػشٕائٛاً 

Useful websites to visit are: 

http://www.shodor.org/interactive/activities/fire1/  and 

http://www.ds.uifi.it/VL/VL_EN/particles/particles1.html  

http://www.shodor.org/interactive/activities/fire1/
http://www.ds.uifi.it/VL/VL_EN/particles/particles1.html

